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(54) TRANSMISSION TYPE IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmission type image display 
device which has a wide color reproduction range. 

SOLUTION: This device is provided with light sources which have different 
light emission colors, a light source control part which can control those light 
sources independently, an image detection part which computes and sends, 
an input image signal to the light source control part, a shutter part equipped 
with color filters of different colors, and a shutter control part which controls 
the shutter part; and the input image signal is dynamically computed and the 
light emission rate of the light sources which emit lights at the same time is 
varied. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more light sources from which the luminescent color differs, and the light source control section 
which can control each [ these ] light source independently, The image detecting element which calculates an 
input picture signal and sends a signal to a light source control section, and the shutter section equipped with the 
color filter which consists of two or more colors, Have a shutter control section for controlling the shutter 
section, and are the transparency mold image display device which displays an image by controlling the light 
transmittance of the shutter section, and an input picture signal is calculated dynamically. The transparency mold 
image display device which made it possible to change the color reproduction range of a display image, and to 
carry out highlighting of the specific color more skillfully by changing the luminescence ratio of each of said light 
source which is emitting light to coincidence. 

[Claim 2] The transparency mold image display device of the ******** 1 publication which has the color 
correction operation part which amends an input picture signal and is inputted into a shutter control section in 
order to suppress that colors other than said specific color change by having changed the luminescence ratio of 
the light source. 

[Claim 3] The transparency mold image display device according to claim 2 which controls the amount of 
luminescence of the whole light source in order not to change white brightness in case change of the 
luminescence ratio of said light source and amendment of said input picture signal are performed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transparency mold image display device which displays a 
color picture by having the color filter of two or more colors for every display pixel. 4 - ■ i: -- 

[0002] 

[Description of the Prior Art] As shown in drawing 6 , the transparency mold image display device consists of 
shutter control sections 3 which generally control the light source 1, the shutter 2 for generating an image, and a 
shutter 2. The shutter 2 could be opened and closed for every detailed field corresponding to each pixel which 
constitutes a display image, and the display image has been obtained by controlling the permeability of the light in 
each pixel. 

[0003] In the case of the transparency mold image display device which performs color display, to be shown in 
drawing 5 , each pixel is further divided into a sub pixel corresponding to the color filter 7 of three colors of RGB, 
and the permeability of the light in each sub pixel is controlled by the shutter 2. Since each sub pixel and each 
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pixfel are made sufficiently minutely, the mixed color of RGB 3 color displayed on each sub pixel is observed by 
the user of a display as a foreground color of a pixel. 

[0004] In the conventional transparency mold image display device, color display is performed to the color filter 7 
and shutter 2 of said three colors combining the light source 1 of a single color. Therefore, depending on a color 
filter property and the luminescent color of the light source, it is restricted inside the field 100 in the chromaticity 
diagram of drawing 4 , and the color reproduction range which can be displayed is always fixed, and the range is 
also narrow. Therefore, in the conventional transparency mold image display device, it was difficult to obtain the 
high display of saturation. 

[0005] Although the technique of making a color vivid seemingly by forming the color conversion operation part 8, 
changing an input picture signal by the operation, and displaying as a color with more high saturation is also 
considered, since it is fixed, color crushing by saturation produces the color reproduction range which can 
actually be displayed in a high saturation side with the field 1 00 in the chromaticity diagram of drawing 4 . 
[0006] 

[Problem(s) to be Solved by the Invention] With the transparency mold image display device equipped with the 
color filter for every conventional pixel, an image is displayed by color reproduction within the limits determined as 
the color of the light source with a color filter. Generally, with transparency mold image display devices, such as a 
liquid crystal display, this color reproduction range was narrow compared with displays, such as CRT, and when 
the usual TV screen etc. was displayed, it had the fault which is not so good in vividness.. 

[0007] Moreover, the input picture signal was changed by the operation, and by the technique of making a color 
vivid seemingly, since the color reproduction range in which an actual display is possible was fixed, it had the fault 
from which the emphasized color starts color crushing by saturation. 

[0008] In this invention, according to an input image, a specific color is dynamically made vivid, and the approach 
of realizing the color reproduction range equivalent to displays, such as CRT, without sense of incongruity in the 
case of a movie display is offered. 
[0009] 

[Means for Solving the Problem] The light source control section by which the transparency mold image display 
device of this invention can control independently two or more light sources from which the luminescent color 
differs, and each [ these ] light source, The image detecting element which calculates an input picture signal and 
sends a signal to a light source control section, and the shutter section equipped with the color filter which 
consists of two or more colors, Have a shutter control section for controlling the shutter section, and are the 
transparency mold image display device which displays an image by controlling the light transrnittance of the 
shutter section, and an input picture signal is calculated dynamically. By changing the luminescence ratio of each 
of said light source which is emitting light to coincidence, it is characterized by making it possible to change the 

color reproduction range of a display image, and to carry out highlighting of. the. specific, color more skillfully. a. , ... 

[0010] Moreover, in order to suppress that colors other than, said specific color change by having changed the . 
luminescence ratio of the light source, it is characterized by having the color correction operation part which 
amends an input picture signal and is inputted into a shutter control section. 

[001 1] Furthermore, in case change of the luminescence ratio of said light source and amendment of said input 
picture signal are performed, in order not to change white brightness, it is characterized by controlling the amount 
of luminescence of the whole light source. 
[0012] 

[Embodiment of the Invention] The block diagram of the transparency mold image display device by the gestalt of 
this operation is shown in gestalt 1 drawing 1 of operation. The transparency mold image display device in the 
gestalt of this operation consists of two or more kinds of light sources 1a, 1b, and 1c from which the luminescent 
- color differs, ...-and the light source control section 4 which controls luminescence of each [ these' ] light source; - 
a shutter 2 which equipped each pixel with the color filter and a shutter control section 3, and an image detecting 
element 5 which detects an input image further. With the gestalt of this operation, the luminescent color used 
three kinds of light sources which are R (red), G (green), and B (blue), respectively. Moreover, a color filter uses 
the thing of the RGB stripe configuration shown in drawing 5 , and uses the TFT liquid crystal of a matrix method 
as a shutter. 

[0013] An input picture signal is inputted into the shutter control section 3, and it is inputted into the image 
detecting element 5 while it controls a shutter 2 and forms a display image. In the image detecting element 5, the 
emphasis color of an input picture signal is detected for every frame. For example, about each coordinate on a 
screen {x, y}, the data of each color of an input picture signal are set to {Rx, y, Gx, y, Bx, y}, and it continues for 
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an one-frame period, and is [0014]. 
[Equation 1] 

Z R x.y ,SGm ,ZBx,y - «D 
x.y x,y x,y 

[0015] If it calculates, the color currently that on the screen of one frame used with these ratios is detectable. 
[ most ] The luminescence ratio of two or more light sources 1a f 1b, and 1c from which delivery, and a color differ 
this detection result in the light source control section 4 is changed, and a specific color is emphasized more 
skillfully. A change of a luminescence ratio may be made by changing the amount of luminescence of each light 
source, and may be performed by changing the rate of the luminescence time amount of each light source 
occupied to per unit time amount. 

[001 6] In detection of the emphasis color in the image detecting element 5, it can be not only the simple sum of 
data like (a formula 1) but the square sum, or other image detection methods can also be used. Moreover, such an 
operation may be performed over several frames and an emphasis color may be detected as an average of several 
frames. 

[0017] According to this method, on a reddish screen, the display which emphasized red more can .be obtained, 
for example by gathering the luminescence ratio of the red light source. That is, the coordinate 101 of 
conventional color reproduction within the limits shown in drawing 4 can be moved to the more vivid color 201, i.e., 
a coordinate, about the specific color direction on a chromaticity diagram. 

[0018] With the color conversion technique by changing the conventional input signal, the color reproduction 
range itself does not change, but it is restricted inside the field 100, and, naturally the foreground color after 
conversion was also restricted in this field 100. With the gestalt of this operation, since it is possible to change 
the color reproduction range itself into a field 200 from a field 100, the high display of saturation can be obtained 
more. Also with the gestalt of this operation, in fact, if the color reproduction range spreads, it is not broken, but 
the color reproduction range only moves in it. However, dynamically [ migration of the color reproduction range ] 
that is, since the migration direction of the color reproduction range and the decision of movement magnitude are 
made for every ** frame based on an input picture signal, it is perceived the actual color reproduction range have 
become large by the observer of a display image. 

[0019] The block diagram of the transparency mold image display device in the gestalt of another operation of this 
invention is shown in gestalt 2 drawing 2 of operation. The transparency mold image display device in the gestalt 
of this operation consists of the light source control section 4 which controls luminescence of two or more kinds 
of light sources 1a, 1b, and 1c from which the luminescent color differs, and each [these ] light source, the 
shutter 2 which equipped each pixel with the color filter and a shutter control section 3, an image detecting 

element 5 which detects an input image, and color correction operation part 6. . . _ . ... _ . 

[0020] Like the gestalt 1 of operation, the rate of RGB each color in an input picture signal is analyzed, by the 
image detecting element 5, and the luminescence ratio of each light sources 1a, 1b, and 1c is changed by sending 
a luminescence ratio signal to the light source control section 4. A luminescence ratio signal is sent to 
coincidence also at the color correction operation part 6. In this color correction operation part 6, color 
correction is performed according to the luminescence ratio of the light source determined by the image 
detecting element 5 except the emphasis color of the input picture signals. 

[0021] With the gestalt 1 of operation, since the saturation of an emphasis color is raised by changing the 
luminescence ratio of the light source, the chromaticity coordinate of colors other than an emphasis color will 
also change to coincidence. With the gestalt of this operation, by this color correction operation part 6, the signal 
inputted into the shutter control section 3 can be changed, and the color change of those other than an emphasis 
color can be prevented. Color correction can be performed with, a sufficient precision by using^the. look-up tabJe 
which makes a parameter the luminescence ratio and input picture signal of the light source for conversion of the 
signal in this color correction operation part 6. Or by performing color correction by the matrix operation, although 
precision falls a little, it is effective in reducing the mark of a component part. 

[0022] For example, when emphasizing the color which is in a coordinate 101 in drawing 4 still more reddish, vivid 
red can be displayed by changing the luminescence ratio of the light source like the gestalt 1 of operation by 
moving the color reproduction range to a field 200 from a field 100, and moving a coordinate 101 to a coordinate 
201. However, the way things stand, a white chromaticity coordinate will also move to a coordinate 202 from a 
coordinate 1 02, and it will be displayed as reddish white. 

[0023] So, with the gestalt of this operation, color correction by signal transformation is performed about 



foreground colors other than an emphasis color based on the luminescence ratio of the light source after 
modification by the color correction operation part 6. For example, when the luminescence ratio of the red light 
source is raised, signal transformation which reduces the component of R (red) of a picture signal is performed. 
Moreover, the component of G (green) and B (blue) may be increased instead of reducing the component of R 
(red). If the component of G (green) and B (blue) is increased reducing the component of R (red), brightness 
changes and is desirable as a whole. 

[0024] With the transparency mold image display device of the gestalt of this operation, as stated above, in order 
to perform color correction by signal transformation about foreground colors other than an emphasis color, a 
white chromaticity coordinate does not move to a coordinate 202, and it is displayed on the location of the 
original coordinate 1 02. Therefore, an emphasis color can be displayed more skillfully, and the color change of 
those other than an emphasis color can be suppressed, and it is possible to obtain the natural display without 
sense of incongruity. 

[0025] The block diagram of the transparency mold image display device in the gestalt of other operations of this 
invention is shown in gestalt 3 drawing 3 of operation. The transparency mold image display device in the gestalt 
of this operation consists of the light source control section 4 which controls luminescence of two or more kinds 
of light sources 1a, 1b, and 1c from which the luminescent color differs, and each [ these ] light source, the 
shutter 2 which equipped each pixel with the color filter and a shutter control section 3, an image detecting 
element 5 which detects an input image, and color correction operation part 6. 

[0026] Like the gestalt 2 of operation, the rate of RGB each color, in an input picture signal is analyzed by the 
image detecting element 5, and the luminescence ratio of each light sources 1a, 1b, and 1c is changed by sending 
a luminescence ratio signal to the light source control section 4. According to the luminescence ratio of each light 
source determined by the image detecting element 5, color correction about except the emphasis color of the 
input picture signals is performed to coincidence by the color correction operation part 6. Furthermore, with the 
gestalt of this operation, change of white brightness is suppressed by the change information on the white 
brightness in accordance with color correction changing the amount of luminescence of delivery and the whole 
light source from the color correction operation part 6 to the light source control section 4. 
[0027] When changing an input picture signal and performing color correction, the permeability of one of. RGB 
must be decreased in the white of the maximum gradation. Therefore, the white after the color conversion 
displayed will become dark. 

[0028] In order to prevent this, it controls from the color correction operation part 6 so that delivery and white 
brightness do not change the changed signal of white brightness to the light source control section 4. For 
example, it is good to specify the rate of LR:LG:LB (LR, LG, and LB are the luminescence brightness of each light 
source of R, G, and B, respectively) from the image detecting element 5, and to specify the value of LR+LG+LB 

from the color correction operation part 6. , . .. — ; : . _ 

[0029] For example, when emphasizing red more skillfully, color correction of the white is carried out to a 

cyanogen side, and an operation which is returned to the location of the original chromaticity coordinate is carried 
out so that white may not move in the direction of red. If white is amended at a cyanogen side, red permeability is 
reduced, and if the white picture signal actually inputted into the shutter control section 3 remains as it is, the fall 
of brightness will produce it. In this example, since the changed signal of white brightness is sent to the light 
source control section 3 from the color correction operation part 6 and the amount of luminescence of the whole 
light source increases, it can express as the same brightness as the original white. Moreover, not only about white 
but about almost all other colors other than an emphasis color, in order to reduce red permeability in the shutter 
section by color correction fundamentally, the same brightness fall is produced. Therefore, the same brightness 
amendment effectiveness as white is acquired by light source control of the white brightness amendment by the 
gestalt of this operation: Since color correction furthermore is not performed about an ^mphasis color, the part 
brightness which the amount of luminescence of the light source increases increases, and there is effectiveness 
emphasized more. 
[0030] 

[Effect of the Invention] According to this invention, the color reproduction range is wide and it is possible to 
offer the transparency mold image display device of a skillful display. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram explaining the transparency mold image display device by the gestalt 1 of 
operation of this invention. 

[Drawing 2] It is a block diagram explaining the transparency mold image display device by the gestalt 2 of 
operation of this invention. 

[Drawing 3] It is a block diagram explaining the transparency mold image display device by the gestalt 3 of 
operation of this invention. 

[Drawing 4] They are CIEx for explaining the effectiveness of this invention/and y chromaticity diagram. 

[Drawing 5] It is drawing having shown the color filter with which a shutter is equipped. 

[Drawing 6] It is a block diagram explaining the conventional transparency mold image display device. 

[Description of Notations] ' ' 4 

1a t 1b, 1c Light source ' " 

2 Shutter 

3 Shutter Control Section 

4 Light Source Control Section 

5 Image Detecting Element 

6 Color Correction Operation Part 

7 Color Filter 

8 Color Conversion Operation Part 

100 Color Reproduction Range by Prior Art 
200 Color Reproduction Range by this Invention 
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